Modern Physics Letters A, 

© World Scientific Publishing Company 



COMMENT ON EQUAL VELOCITY ASSUMPTION 
FOR NEUTRINO OSCILLATIONS 



L.B. OKUN* and I.S. TSUKERMANt 
State Research Center - Institute for Theoretical and Experimental Physics 
Moscow, 117259, Russia 

Received (received date) 
Revised (revised date) 

The so-called equal velocity prescription for neutrino oscillations is forbidden kinemati- 
cally. 

In a recent article 1 it was suggested that when considering neutrino oscillations one 
can assume that neutrino mass eigenstates have equal velocities. 

Independently and later the equal velocity scenario was suggested in Ref. 2 . The 
authors of Ref. 2 consider this scenario as "aesthetically the most pleasing" . They 
proclaimed it as their "preferred choice" in particular because it leads to the fre- 
quency of neutrino oscillations twice as large as the standard one. 

Somewhat different approach is preferred by the authors of Ref. 3 who consider 
the equal velocity prescription on the same footing as the well known prescriptions 
of equal energy or equal momentum (see Refs. 4-7 and the literature therein). In 
particular, in Ref. 3 it is stated that none of the three prescriptions holds in pion 
decays or in any two-body decays. 

The aim of this note is to stress that unlike the two "traditional" prescriptions, 
that of equal velocity is forbidden by simple kinematical considerations. This was 
shown in Ref. 7 which contains notes of a lecture given at the 1999 ITEP Interna- 
tional Winter School. During that lecture Yu. Dokshitzer raised the issue of equal 
velocity case. The answer was that assuming v\ — v-i — v one immediately arrives 
71 = 72 = 7 = l/Vl v 2 and hence to E1/E2 = m\/m2- This equality cannot 
hold, because Ei/ E 2 « 1, while mi/m2 may be extremely small, or extremely large. 
We want to emphasize here that this reasoning is equally valid for two-body as well 
as multi-body decays. 



*E-mail: okun@heron.itep.ru 
^E-mail: zuckerma@heron.itep.ru 



1 



2 Comment on equal velocity assumption for neutrino oscillations 



Acknowledgments 

We are grateful to M.I. Vysotsky for drawing our attention to Ref. 1-2 . This work 
was supported by RFBR grant 00-15-96562 and by A. von Humboldt award to one 
of us (L.O.). 



References 



1. Y. Tak euchi, Y. Tazaki , S.Y. Tsai, and T. Yamazaki, Mod. Phys. Lett. A14, 2329 



Rotelli 
Tsai, and T 



hep-ph/9906460 



Yamazaki, 



iep-ph/0006334. 



(1999); |hep-pri/9809558 . 
S. De Leo, G. Ducati, and P. 
Y. Takeuchi, Y. Tazaki, S.Y. 
H. Lipkin, Phys. Lett. B348, 604 (1995). 
B. Kayser, Phys. Rev. D24, 710 (1981). 

A. Dolgov, A. Morozov, L. Okun, and M. Schepkin, Nucl. Phys. B502, 3 (1997). 
L.B. Okun, Surveys in High Energy Physics, 15, 75 (2000). 



